
DESCRIPTION 



5 METHOD AND DEVICE FOR TRANSMISSION OF VIDEO DATA 



10 The invention relates to a device for transmitting 

video data of the type claimed in Claim 1 and to a cor- 
responding method of the type claimed in Claim 12. 

The transmission of video data requires great band- 
15 widths. According to the SXGA (Super Extended Graphics 
Array) Standard, frames are generated, for example, 
with a resolution of 1280x1024 pixels with 24 bits per 
pixel and with a frame rate of 60 Hz. A serial video 
data stream for transmission of said frames has a data' 
20 rate of about 2.59 GBit/s. Therefore, a data link for 
transmitting such a video data stream needs to have a 
bandwidth of about 1.3 GHz. In particular, for trans- 
mission of such video data streams over long distances, 
for example, from host computers to remote terminals, 
25 however, a bandwidth of this size is often not avail- 
able . 

In order to avoid this problem, it is known to compress 
video data prior to transmission, for example, by means 
30 of the MPEG algorithm. MPEG allows efficient data com- 
pression, but leads to information losses in the video 
data. For certain applications, such information losses 
are unacceptable. By way of example, reference is made 
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herein to the use of remote terminals in industrial en- 
vironments serving to control and monitor machines. On 
such terminals, inter alia, measurement data of ma- 
chines are displayed which require a high resolution. 
5 By compression of the video data transmitted to said 

remote terminals, important details of the measurement 
data to be displayed could be lost. 

Therefore, it is the object of the invention to propose 
10 a device and a method for transmitting video data, 

wherein no conventional compression of the video data 
to be transmitted, such as MPEG, for example, is re- 
quired. 



15 This object is achieved by a device for transmitting 
video data comprising the features claimed in Claim 1 
and by a corresponding method comprising the features 
as claimed in Claim 12. Preferred embodiments of the 
invention are evident from the dependent claims. 

20 

It is an essential concept of the invention to reduce 
the frame rate of the video data to be transmitted. 
This reduces the data rate of the video data and does 
not require a lossy compression to be effected with the 
25 frames contained in said video data. This procedure is 
of particular advantage in applications for which a 
lossy compression of the frames is not acceptable, as 
explained above, because this could result in the loss 
of important information in said frames. 

30 

In particular, the invention relates to a device for 
transmitting video data, comprising 
a host device, 
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a remote device, and 

a data link between the host device and the remote 
device. The host device comprises adjusting means which 
are provided to reduce the data rate of video data 
5 transmitted from a video data source to the host device 
by reducing the frame rate of the video data. This en- 
ables the host device to transmit the video data at the 
reduced data rate to the remote device via the data 
link. Above all, the invention enables transmission of 
10 high-resolution frames according to the SXGA standard, 
for example, without applying a lossy compression in 
the form of a serial bit data stream. 

In a first preferred embodiment, the adjusting means 

15 comprise a first frame buffer and buffer control means. 
The buffer control means are provided such that every 
n th frame to be transmitted via the data link is 
grabbed from the video data and stored in said first 
frame buffer. Thus, according to this embodiment, not 

20 all frames of the video data are transmitted from the 
video data source. Instead, only every n th frame, for 
example every second, every third or every fourth 
frame, is transmitted. A reduction of the data rate to 
about 50% in the first case, to about 33% in the second 

25 case and to about 25% in the third case is achieved 
with respect to the original data rate of the video 
data. Mainly when transmitting substantially static im- 
age contents, the information loss resulting from skip- 
ping frames plays as good as no role. Transmission of 

30 only every n th frame causes the frame rate of the video 
data to be reduced by a factor of 1/n. 
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In a second preferred embodiment, the adjusting means 
comprise an information storage device in which infor- 
mation for the video data source to adjust the frame 
rate of the video data supplied by the video data 
5 source is stored. Said information storage device may 

be an EE PROM, for example, in which said information is 
stored. In this embodiment, the video data source al- 
ready supplies a video data stream having a data rate 
reduced according to the information in the information 
10 storage device. 

The video data source is preferably a computer compris- 
ing a graphics unit capable of generating a video data 
stream which is transmitted to the host device and com- 

15 prising a DVI (Digital Visual Interface), a DFP (Digi- 
tal Flat Panel) interface and/or a P&D (Plug & Display) 
interface by means of which the adjusting means are 
connected to the graphics unit. The interface may be 
used to define at which data rate the graphics unit 

20 should generate a video data stream and transmit it to 
the host device. This allows to achieve an efficient 
reduction of the data rate of the video data stream 
without great technical complexity. 

25 The data link may comprise an electrical and/or optical 
connection. The electrical connection may be realized, 
for example, by a twisted-pair cable. The optical con- 
nection preferably uses optical fibers, in particular 
glass fibers. The glass fibers of use may be, for exam- 

30 pie, commercially available multi-mode fibers, such as 
a 50 yim duplex multi-mode fiber with lengths of up to 
several 100 meters. 
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In a particularly preferred embodiment, the data link 
is a serial data link, i.e. video data are transmitted 
serially, preferably bit-serially, by said data link. 
In particular, where greater distances are to be cov- 
5 ered between the host device and the remote device, use 
can thus be made of inexpensive lines for said data 
link. For example, this allows the host device to be 
accommodated in a building, e.g. an air-conditioned 
computer room, while the remote device is located at 

10 the point of use, such as a production environment or 
an operating theater, for example. Typical fields of 
application in this connection are found, for example, 
in the car-manufacturing industry, for controlling and 
monitoring large printing machines, in industrial auto- 

15 mation, in medical systems, in military applications, 
in the food industry, in public information terminals, 
in test systems, in telecommunication technology, in 
ticket-vending machines and in civil marine and avia- 
tion applications . 

20 

In a further embodiment, the remote device may comprise 
a second frame buffer in which frames of the video data 
received via the data link are stored. Using said sec- 
ond frame buffer, the original frame rate may be recon- 

25 structed again. This can be effected by a frame stored 
in the second frame buffer being output n times. There- 
fore, the second frame buffer is preferably a double 
buffer memory allowing simultaneous writing and reading 
of data. This allows data to be read out while new data 

30 are being written into said double buffer memory. 

In order to enable the reconstruction of the original 
frame rate or of any predetermined frame rate, the re- 
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mote device preferably comprises a frame rate conver- 
sion unit, which reads the frames from the second frame 
buffer according to the predetermined frame rate and 
outputs them as a video data stream at the predeter- 
5 mined frame rate. 

The remote device may also comprise a picture generator 
which can generate a test picture. This allows easy 
testing of a screen connected to the remote device. 

10 

Finally, the host device and the remote device may be 
provided such that, in addition to the video data, con- 
trol data may be transmitted via the data link. As con- 
trol data, sideband signals are preferably transmitted 

15 which serve to interact with a user. More precisely, 
said sideband signals may comprise inputs by a key- 
board, a mouse, a touch-screen or the like via user in- 
terfaces. This allows not only the output of frames on 
a screen connected to the remote device, but also op- 

20 eration of a computer connected to the host device via 
the remote device and of input devices connected to it, 
such as a keyboard, a touch-screen, a mouse or similar 
input devices. 

25 According to a further aspect, the invention relates to 
a method of transmitting video data via a data link be- 
tween a host device and a remote device, said host de- 
vice reducing the data rate of the video data by reduc- 
ing the frame rate of said video data, so as to enable 

30 transmission of the video data to the remote device via 
said reduced data link. 
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The host device preferably grabs every n th frame to be 
transmitted via the data link from the video data and 
stores it. This reduces the frame rate and thus the 
data rate to be transmitted in the host device. 

5 

Alternatively, information may also be transmitted from 
the host device to a video data source, said informa- 
tion serving to adjust the frame rate of the video data 
supplied by the video data source. In this case, the 
10 reduction is* effected by the video data source itself, 
controlled by the host device. 

The video data may be transmitted by electrical and/or 
optical means via the data link. Optical transmission 

15 has the advantage of increased security against inter- 
ference as compared to electric transmission. There- 
fore, it is preferably used in an industrial environ- 
ment, such as a production hall, for example, where 
electromagnetic interferences may occur which would 

20 disturb electric transmission. 

The video data are preferably transmitted as a serial 
video data stream via the data link. As already men- 
tioned above, serial transmission has the advantage 
25 that inexpensive lines can be used for the data link. 

In a particularly preferred embodiment, the remote de- 
vice stores frames of the video data received via the 
data link, which are then read out according to a pre- 
30 determined frame rate and displayed on a screen. This 
allows the reconstruction of the original frame rate, 
so that the information displayed on the screen has a 
frame rate that is pleasant for a viewer. 
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Finally, in addition to the video data, the host device 
and the remote device can transmit control data via the 
data link. Such control data may serve to adjust the 
remote device, for example, or may originate from input 
devices which are connected to the remote device and 
serve as user interface, such as a keyboard, a mouse, a 
touch-screen or similar input devices, for example. 

Further advantages and possible applications of the 
present invention are evident from the following de- 
scription in connection with the embodiment examples 
shown in the drawings. 

In the description, claims, abstract and drawings, use 
is made of the terms used in the list of reference nu- 
merals given hereinafter and of the reference numerals 
associated therewith. 

In the drawings, 

Fig.l shows a block diagram of an embodiment of the de- 
vice according to the invention; 

Fig. 2 shows a block diagram of a first embodiment 

example of the remote device according to the in- 
vention, and 

Fig. 3 shows a block diagram of a second embodiment 
example of the remote device according to the in- 
vention . 
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In Fig. 1, a host device 10 is connected to a remote 
device 12, to communicate therewith, via a data link 14 
for video data. Further, the host device 10 and the re- 
mote device 12 are connected in communication with each 
5 other via a data link 46 for control data. 

The host device 10 receives video data or a video data 
stream from a video data source 16, for example a DVI 
graphics card. The video data source 16 may be part of 
a computer, for example, which is not shown and on 
which a program for controlling a production plant is 
executed in an industrial environment. The host device 
10 further receives or transmits sideband signals 44 
which have been generated or may be further processed 
by the aforementioned computer. These sideband signals 
44 may comprise, for example, control signals or con- 
trol data resulting, in particular, from keyboard in- 
puts, inputs from a touch-screen, which is connected to 
the remote device 12, for example, or by USB devices 
which are connected to the remote device. 

The host device 10 comprises adjusting means 18, which 
may be an EEPROM, for example. The adjusting means 18 
control the video data source 16 such that the frame 
25 rate of the video data generated by the video data 

source is reduced. If the adjusting means 18 are said 
EEPROM, for example, information of a display or a 
screen may be stored in said EEPROM. Said information 
may be provided such that the video data source 16 ad- 
30 justs the frame rate of the video data according to 

said information. For example, if information about a 
frame rate of 30 Hz is stored in the EEPROM, the video 
data source 16 also adjusts the frame rate of the video 
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data generated by it and transmitted to the host device 
10 to 30 Hz. It is thus possible to reduce the data 
rate of the video data generated by the video data 
source 16 without particularly complex circuitry. 

5 

The video data generated by the video data source 16 
are supplied to a host control logic 42 in the host de- 
vice 10. The host control logic 42 processes the sup- 
plied video data such, for example, that it combines 

10 them with control data from the first sideband inter- 
face 34 to form one single stream of video and control 
data. As already mentioned, the first sideband inter- 
face 34 may either output the already mentioned side- 
band signals 44 to the computer, for example, which is 

15 not shown, or may receive control signals for the re- 
mote device 12 from said computer in order to supply 
them to the host control logic 42. 

A first serializing unit 26, arranged following the 
20 host control logic 42, converts the video data and con- 
trol data stream generated by the host control logic 42 
to a serial bit data stream which is transmitted to the 
remote device 12 via the data link 14. The first seri- 
alizing unit 26 may be, for example, a serial transmit- 
25 ter having a data transmission rate of 1.32 GBit/s, 

such as that available from INOVA Semiconductors under 
the trade name Gigastar, type INGT165B. It should be 
noted here that the host control logic 42 may be imple- 
mented, for example, in the form of an FPGA (Field Pro- 
30 grammable Gate Array) . 

The remote device 12 comprises a first deserializing 
unit 32 which converts the serial bit data stream re- 
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ceived via the data link 14 to a parallel video data 
and control data stream. Said video data and control 
data stream is supplied to a remote control logic 22 
which separates the video data and control data and 
5 generates one video data stream and one control data 
stream. It stores the frames contained in the video 
data stream in a frame buffer 20. 

The individual frames stored in the frame buffer 20 are 
10 read out by a frame rate converter unit 54 (Fig. 3) at 
a predetermined rate so as to reconstruct the original 
frame rate again. For example, if the frame rate has 
been reduced from 60 Hz to 30 Hz, each frame stored in 
the frame buffer 20 is read out twice by the frame rate 
15 converter unit 22 and transmitted by it to a screen 

control unit 38 in the remote device 12 which is con- 
nected to a screen 40. On the basis of the supplied 
frames, the screen control unit 38 generates signals 
for controlling the screen 40, which may be a TFT dis- 
20 play, for example. 

The remote device 12 further comprises a second side- 
band interface 36, which can generate sideband signals 
from control data supplied by the remote control logic 

25 22 or, in the opposite case, can generate control data 
from sideband signals from, for example, a keyboard 
connected to the remote device 12. The second sideband 
interface 36 transmits control data to the remote con- 
trol logic 22 which generates a data stream therefrom 

30 that is transmitted to a second deserializing unit 28, 
which generates a serial bit data stream from the re- 
ceived data, said serial bit data stream being trans- 
mitted to the host device 10, or, more specifically, to 
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a second deserializing unit 30 in the host device, via 
the data link 46 for control signals. It should be 
noted here that the remote control logic 22 may be im- 
plemented as an FPGA. The frame rate converter unit 54 
5 may also be implemented as an FPGA or as a commercially 
available component for converting the frame rate, such 
as offered by GENESIS Microchip, for example. 

Fig. 2 shows part of the circuitry of the remote device 
12 and of the data streams processed in the remote de- 
vice 12. The first deserializing unit 32, a Gigastar 
Chip of the INGR165B type from INOVA Semiconductors, 
receives a serial bit data stream having a data rate of 
1.32 GBaud. This bit data stream comprises both video 
data and control data or sideband signals, respec- 
tively. On the basis of said serial bit data stream, 
the first deserializing unit 32 generates a data stream 
of parallel data words at 3.6 bits each which has a data 
rate of 33 MBaud. 24 bits are coupled out from the par- 
allel data stream as video data and synchronization 
signals for the screen 40. 

Further, 30 bits of control data comprising sideband 
signals and burst data in the blanking interval are 
25 coupled out and transmitted to corresponding devices. 
Finally, a 1-bit data stream with continuous serial 
sideband data is coupled out and supplied to a demulti- 
plexer 48. Said demultiplexer 48 generates a parallel 
data stream therefrom with 8 bits at a data rate of 
30 4.125 MBaud and transmits it to the screen 40. Using 

these data, special information can be displayed on the 
screen. 
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Further, a multiplexer 50 is provided which receives a 
parallel data stream of 9 bits at a data rate of 550 
kBaud. In said parallel data stream, control signals 
from, for example, keyboards, mice or touch signals 
from a touch screen are transmitted. On the basis of 
the received parallel data stream, the multiplexer 50 
generates a serial 1-bit data stream having a data rate 
of 5.5 MBaud. This serial data stream is transmitted 
from the remote device 12 to the host device 10 via the 
data link 46 for the control data. The multiplexer 50 
substantially forms the second serializing unit 28, 
which generates a serial data stream of control data or 
sideband signals, respectively, for transmission from 
the remote device 12 to the host device 10. 

Fig. 3 shows part of a remote device 12 according to 
the invention, wherein received frames are stored in a 
frame buffer, not shown, and are read out by means of a 
frame rate converter unit 54, thus achieving the origi- 
nal frame rate or a higher frame rate than that con- 
tained in the received video data stream. A picture 
generator 24 supplies the video data generated by the 
frame rate converter unit 54 to a screen control unit 
38 which converts the supplied data to signals for con- 
trolling a screen, for example to RGB signals. The pic- 
ture generator 24 serves to generate test pictures 
which can be displayed on said screen. 

Further, an RS232 controller 52, a PS/2 keyboard con- 
troller 56 and a PS/2 mouse controller 58 for connec- 
tion to RS232 devices, keyboards and mice with PS/2 
connections to the remote device 12 are provided. Con- 
trol data or sidebeand signals, respectively, generated 
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by these devices are supplied by the controllers 52, 56 
and 58 to a multiplexer 50, which generates a serial 
data stream therefrom which is transmitted from the re- 
mote device 12 to the host device 10 via the data link 
5 46 shown in Fig. 1. The host device 10 supplies the 

control data contained in said data stream, in a corre- 
spondingly processed form, to a computer connected to 
it for evaluation. In the opposite case, sideband sig- 
nals or control data are obtained via the bit-serial 

10 video data and control data stream received by the re- 
mote device 12 via the data link 14, said data, for ex- 
ample, coming from the computer which is connected to 
the host device 10. These control data are converted to 
parallel data words by a demultiplexer 48 and supplied 

15 to the controllers 52, 56 und 58 for processing. 

The present invention enables transmission of high- 
resolution frames according to the SXGA standard, for 
example, in particular via serial high-speed data 
20 links. For this purpose, frames to be transmitted need 
not be compressed, which might lead to a loss of infor- 
mation that is inacceptable for certain applications. 



51.551 US do 12.08.2004 



- 15 - 
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